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2. Scope of Claims 

(1) An immunotoxin obtained by coupling the A chain of ricin with 
an antibody, having the following general formula 

P'-W-A' 

(wherein P' represents a radical per se or appropriately chemically 
modified product of protein of an antibody or a fragment of the 
antibody. A' represents a radical per se or appropriately chemically 
modified product of protein of the A chain of ricin, and W represents 
a divalent covalent bond structure containing a thioether or 
disulfide group, provided that in the disulfide group the both 
sulfur atoms are those of cystines in P and A, or connected to an 
atomic group belonging to the P and A or either one of them; in 
the latter case, the both sulfur atoms are connected to the atomic 
group through an interposed molecule having a functional group that 
is connected to the atomic group belonging to the P and A or either 
one of them, provided that when W contains a disulfide group, if 
one of the sulfur atoms of the disulfide group belongs to one of 
cystines in the A, then the other sulfur is connected to the protein 
P through an interposed molecule having a functional group connected 
to a group of the protein P other than an amino group) . 

(2) An immunotoxin obtained by coupling the A chain of ricin with 
an antibody P, having the following general formula 

P'-W'-A' 
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[wherein P' represents a radical per se or appropriately chemically 
modified product of protein of an antibody or a fragment of the 
antibody. A' represents a radical per se or appropriately chemically 
modified product of protein of the A chain of ricin, and W 
represents a covalent bond structure selected from the following 
groups 



0 



(a) N-E-y-2 




o 

o 



(b) ^ ^ « ^''^-s-Ce-t'-zO 




o 

(C) -CNH-Y'-E')„-S-S-E-r-Z- 



(d) 



-Z'-y-E-S-S-(E-T-Z'), 



(wherein Z and Z' represent atomic groups belonging to the proteins 
A and P and are selected from an oxygen atom derived from a hydroxyl 
group of one tyrosine residue, a carbonyl group derived from one 
of terminal or free carboxyl groups of glutamic acid and aspartic 
acid or either one of the A and P, a group derived from a dialdehyde 
structure obtained after oxidation of the sugar chain of the P with 
periodic acid, and a -NH- group derived from one of amines at the 
e-position of one ricin residue or one of terminal amines of the 
A and P, and Z'' is the same as the Z and Z' above but cannot be 
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-NH-^ Y and Y' ' represent functional groups that can covalently 
bind to one of Z, Z' and Z' ' groups of the protein P and A, E and 
E' represent inactive interposed molecules/ and n is 0 or 1) ] . 



(3) An immunotoxin obtained by coupling an antibody P with the 
A chain of ricin, having the following general formula 



(wherein m represents a numerical value of 0.3 to 12, P' represents 
a radical per se or appropriately chemically modified product of 
protein of an antibody or a fragment of the antibody. A' represents 
a radical per se or appropriately chemically modified product of 
protein of the A chain of ricin, and W represents a covalent bond 
structure selected from the following groups: 



Pr (W'-A' ) 



m 



O 




O 



o 




o 



(c) 



-(NH-r'-E')^-S-S-E-r-Z- 



(d) 



(wherein Z and Z' represent atomic groups belonging to the proteins 
A and P and are selected from an oxygen atom derived from a hydroxyl 



group of one tyrosine residue^ a carbonyl group derived from one 
of terminal or free carboxyl groups of glutamic acid and aspartic 
acid or either one of the A and P, a group derived from a dialdehyde 
structure obtained after oxidation of the sugar chain of the P with 
periodic acid, and a -NH- group derived from one of amines at the 
e-position of one ricin residue or one of terminal amines of the 
A and P, and Z' ' is the same as the Z and Z' above but cannot be 
-NH-, Y and Y' ' represent functional groups that can covalently 
bind to one of Z, Z' and Z' ' of the protein P and A, E andE' represent 
inactive interposed molecules, and n is 0 or 1) ] . 

(4) An immunotoxin according to claim 3, represented by the 
following general formula 
P' (W'-A' )„. 

(wherein W and A' are the same as defined in claim 3, P' represents 
a fragment of antibody Fab or Fab' , and m represents a number in 
the range of 0.3 to 2) . 

(5) An immunotoxin according to claim 3, represented by the 
following general formula 
P' (W'-A' 

(wherein W and A' are the same as defined in claim 3,. P' represents 
a fragment of antibody F{ab')2/ m represents a number in the 

range of 0 , 5 to 4 ) • 



(6) An immunotoxin according to claim 3, represented by the 
following general . formula 

P' (W'-A' 

(wherein W and A' are the same as defined in claim 3, P' represents 
an antibody of IgM type, and m represents a number in the range 
of 0.5 to 6) . 

(7) An immunotoxin according to claim 3, represented by the 
following general formula 

P' (W'-A' 

(wherein W and A' are the same as defined in claim 3, P' represents 
an antibody of IgM type, and m represents a number in the range 
of 1 to 12) . 

(8) A method of producing an immunotoxin represented by the 
following general formula 

P' -W^A' 

(wherein P' represents a radical per se or appropriately chemically 
modified product of protein of an antibody or a fragment of the 
antibody. A' represents a radical per se or appropriately chemically 
modified product of protein of the A chain of ricin, and W represents 
a divalent covalent bond structure containing a thioether or 
disulfide group, provided that in the disulfide group the both 



sulfur atoms are those of cystines in P and A, or connected to an 
atomic group belonging to the P and A or either one of them; in 
the latter case, the both sulfur atoms are connected to the atomic 
group through an interposed molecule having a functional group that 
is connected to the atomic group belonging to the P and A or either 
one of them, provided that when W contains a disulfide group, if 
one of the sulfur atoms of the disulfide group belongs to one of 
cystines in the A chain of ricin, then the other sulfur atom is 
connected to the protein P through an interposed molecule having 
a functional group connected to a group of the protein P other than 
an amino group) , characterized by reacting PI, which is a protein 
having at least one free thiol group bonded thereto directly or 
through an interposed group and is the chain A of ricin, modified 
. in accordance with a case, antibody or a fragment of the antibody 
with P2, which is a protein other than the protein Pi having an atomic 
group that can bind to the free thiol of the protein P^ to form a 
thiol ether or disulfide bond and is the A chain of ricin, an antibody 
or a fragment of the antibody in an aqueous solution at room 
temperature, provided that when the disulfide bond is formed, if 
the protein Pj is the A chain of ricin, then the disulfide bond is 
formed between the PI and a group of the protein P2 other than an 
amino group. 

(9) A method of producing an immunotoxin represented by the 
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following general formula 
P'-W'-A' 

[wherein P' represents a radical per se or appropriately chemically 
modified product of protein of an antibody or a fragment of the 
antibody. A' represents a radical per se or appropriately chemically 
modified product of protein of the A chain of ricin, and W 
represents a covalent bond structure selected from the following 
groups 




(C) -(NH-Y'-E')o-S-S-E-r-Z- 

(wherein Z and Z' represent atomic groups belonging to the proteins 
A and P and are selected from an oxygen atom derived from a hydroxyl 
group of one tyrosine residue, a carbonyl group derived from one 
of terminal or free carboxyl groups of glutamic acid and aspartic 
acid or either one of the A and P, a group derived from a dialdehyde 
structure obtained after oxidation of the sugar chain of the P with 
periodic acid, and a -NH- group derived from one of amines at the 



e-position of one ricin residue or one of terminal amines of the 
A and P, and Z' ' is the same as the Z and Z' above but cannot be 
-NH-, Y and Y" represent functional groups that can covalently 
bind to one of Z, Z' and Z' ' groups of the protein P and A, E and 
E' represent inactive interposed molecules, and n is 0 or 1)], 
characterized by reacting a protein represented by the formula 
P/-(Z-Y-E)„-SH 

with a protein represented by the following general formula 
P/-Z'-Y'-E'-G 

(wherein P^^ and Pj' are atomic groups of the Pj and Pj, respectively 
and bonded to groups belonging to the proteins, respectively, or 
one atomic group of the proteins P^ or Pj obtained by reaction of 
a sugar chain of an antibody or a fragment of the antibody with 
periodic acid to cleave it, Z, Z' , Y, Y' , E and E' are the same 
as defined above, G represents the following group 




o 



or G is an -S-S-X group (where X is an active group) in an aqueous 
solution at room temperature, provided that when G is an -S-S-X 
group and P^' is the A chain of ricin, n is 1 but may be 0, with 
Z' being other than -NH- in this case) ] . 

(10) A product represented by the following general formula 
P/ '-0-CO-E-G VI 
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[wherein P2' ' is a radical of protein selected from (a) and (b) 
below 

(a) an antibody or a fragment of the antibody, immunoglobulin or 
a fragment of the immunoglobulin, or a molecule derived from these 
molecule by artificially modifying any one of functional groups 
thereof, 

(b) the A chain of ricin or a molecule derived from these molecule 
by artificially modifying any one of functional groups thereof, 
provided that at least one phenolic hydroxyl group of tyrosine 
removed from a portion of the protein is excluded from the radical, 

the oxygen atom belongs to a phenolic hydroxyl group to be 
removed from the radial P2' ' of the protein, 

E represents an inactive interposed molecule, and 
G represents 



o 




o 



Or -S-S-X (where X is an active group) ] . 
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